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XMGR - Grace GraphicsXMGR - Grace Graphics
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XmgrXmgr-Grace Basics-Grace Basics

�� XmgrXmgr-Grace is an XY plotting tool for workstations-Grace is an XY plotting tool for workstations

�� User defined graph type, appearance, scaling, symbols,User defined graph type, appearance, scaling, symbols,
line styles, colors, labels, tick marks, text strings andline styles, colors, labels, tick marks, text strings and
moremore

�� Well adapted to work with scripting languagesWell adapted to work with scripting languages

�� Can Read and Write Parameter settings for uniformity inCan Read and Write Parameter settings for uniformity in
graphicsgraphics



XmgrXmgr-Grace Basics-Grace Basics
�� Data transformations Data transformations possilbepossilbe::

–– Polynomial regression,Polynomial regression, splines splines, running averages, cross and auto, running averages, cross and auto
correlations correlations and moreand more

�� Batch mode capable for unattended plottingBatch mode capable for unattended plotting
–– HSM scripts generate PM Graphics in HSM scripts generate PM Graphics in grbatch grbatch modemode

�� Hardcopy support for Post ScriptHardcopy support for Post Script
–– Grace supports many formats: jpeg, Grace supports many formats: jpeg, pdfpdf, , pngpng, , psps(several formats)(several formats)

XmgrXmgr-Grace References Material-Grace References Material
�� Grace Homepage (5.1.9):Grace Homepage (5.1.9):

–– http://plasma-gate.http://plasma-gate.weizmannweizmann.ac..ac.ilil/Grace//Grace/
�� Xmgr Xmgr 4.1.24.1.2

–– ftp://plasma-gate.ftp://plasma-gate.weizmannweizmann.ac..ac.ilil/pub/xmgr4//pub/xmgr4/srcsrc//xmgrxmgr-4.1.2.tar.-4.1.2.tar.gzgz
–– //volvol//hsmhsm/apps//apps/xmgrxmgr//xmgrxmgr-4.1.2/doc/-4.1.2/doc/



XmgrXmgr Set-up Set-up

�� setenvsetenv GR_HOME  /vol/hsm/bin/ GR_HOME  /vol/hsm/bin/solarissolaris/xmgr4/xmgr4

�� setenvsetenv GR_EDITOR  GR_EDITOR textedittextedit
–– You can select the You can select the texteditortexteditor you prefer as your default you prefer as your default

�� setenvsetenv GR_PS_PRSTR  GR_PS_PRSTR lplp –c –d hsmlj4k –c –d hsmlj4k
–– You can select the printer you prefer as your defaultYou can select the printer you prefer as your default

Tip: Tip: create an alias (e.g. v4) to xmgr4 to execute an create an alias (e.g. v4) to xmgr4 to execute an xmgrxmgr  
“*.fig” file in a “HSM” favorable format and size:“*.fig” file in a “HSM” favorable format and size:

alias v4 “alias v4 “//volvol//hsmhsm/bin//bin/solarissolaris/xmgr4/xmgr4 -landscape - geometry =1140+870+0+0” -landscape - geometry =1140+870+0+0”



XmgrXmgr Utilities Utilities

�� XmgrXmgr *.fig file viewer  *.fig file viewer pm4pm4 automates opening *.fig files automates opening *.fig files
–– RunRun /net/ibis/usr1/cwhite/bin/pm4 /net/ibis/usr1/cwhite/bin/pm4  in the directory  in the directory

containing *fig files or copy pm4 to your own /bincontaining *fig files or copy pm4 to your own /bin

�� Date conversion utilities:  greg2jul_Date conversion utilities:  greg2jul_ymdymd
      echo 1965 01 01 | greg2jul_ymd  ==echo 1965 01 01 | greg2jul_ymd  ==�� 2438762 ( 2438762 (julianjulian))

�� Date conversion utilities:  jul2gregDate conversion utilities:  jul2greg
echo 2451910 | jul2greg   ==echo 2451910 | jul2greg   ==�� 2000 12 31  ( 2000 12 31  (gregoriangregorian))

�� NOTE: MS Excel NOTE: MS Excel julianjulian dates are different !!!!! dates are different !!!!!



�� Sets – collection of points and associated valuesSets – collection of points and associated values
–– Values can be used to Values can be used to diplayeddiplayed error bars, high-low error bars, high-low

open-closed plots among othersopen-closed plots among others
–– Sets are numbered from 0 onwards (29 Sets are numbered from 0 onwards (29 XmgrXmgr,,

unlimited Grace)unlimited Grace)
–– Number of points in a set limited by virtual memoryNumber of points in a set limited by virtual memory

sizesize
–– Plot/SymbolsPlot/Symbols  pop-up menu  pop-up menu

XmgrXmgr-Grace Terminology-Grace Terminology



�� Graphs – collection of data sets, tick marks, titles, etc.Graphs – collection of data sets, tick marks, titles, etc.
drawn to display the datadrawn to display the data
–– 10 graphs w/up to 30 sets each 10 graphs w/up to 30 sets each XmgrXmgr, Grace, Grace

unlimitedunlimited
–– Graphs are number 0-9 (Graphs are number 0-9 (XmgrXmgr), Grace unlimited), Grace unlimited
–– Graphs arranged in rows & columns or user definedGraphs arranged in rows & columns or user defined

locationslocations
–– Graphs/Graph operationsGraphs/Graph operations  pop-up menu  pop-up menu

XmgrXmgr-Grace Terminology-Grace Terminology



�� Regions – sections of graphsRegions – sections of graphs
–– defined by the interior or exterior of a polygondefined by the interior or exterior of a polygon
–– defined by an area  above-below-left-right of a linedefined by an area  above-below-left-right of a line
–– Data/Region operationsData/Region operations  pop-up menu  pop-up menu

�� To implement features, characteristics & changes toTo implement features, characteristics & changes to
graphs, parameter files, written sets and MORE,graphs, parameter files, written sets and MORE,
YOU MUST “Click” the ACCEPT button/icon or they willYOU MUST “Click” the ACCEPT button/icon or they will
not be SAVED.  It is easy to lose edits by missing this!not be SAVED.  It is easy to lose edits by missing this!

XmgrXmgr-Grace Terminology-Grace Terminology



XmgrXmgr & Grace Graphing Capabilities & Grace Graphing Capabilities

�� GraceGrace
–– unlimited # of setsunlimited # of sets
–– unlimited # of graphsunlimited # of graphs

�� XmgrXmgr
–– 30 set limit per30 set limit per

graphgraph
–– 10 graph limit10 graph limit

�� Graphs can arrange inGraphs can arrange in
layers, side by side,layers, side by side,
stacked or mixed to suitstacked or mixed to suit
graphing needsgraphing needs

            WEAKNESSESWEAKNESSES
�� No Undo FeatureNo Undo Feature
�� Must “Accept” ChangesMust “Accept” Changes



XmgrXmgr-Grace Graph Types-Grace Graph Types
�� Graph TypesGraph Types

–– XY graphXY graph
–– Log-linearLog-linear
–– Log-logLog-log
–– Bar ChartBar Chart
–– Stacked BarStacked Bar
–– Horizontal BarHorizontal Bar
–– Horizontal Stacked BarHorizontal Stacked Bar
–– Polar ChartPolar Chart
–– Smith ChartSmith Chart
–– ScatterScatter
–– XYZXYZ



XmgrXmgr - Grace Features - Grace Features
Line & Symbol Colors and CharacteristicsLine & Symbol Colors and Characteristics



XmgrXmgr - Grace Font Types - Grace Font Types

Use sans-serif fonts (Helvetica) & avoid serif fonts (Times)
Grace supports mixed font styles, size and colors



Grace Enhancements to TextGrace Enhancements to Text



Grace Enhancements to StringsGrace Enhancements to Strings



XmgrXmgr-Grace Data Transformations-Grace Data Transformations

�� HistogramsHistograms
�� Fourier TransformsFourier Transforms
�� Running AveragesRunning Averages
�� RegressionsRegressions
�� Non-linear curve fittingNon-linear curve fitting
�� DifferencesDifferences

�� InterpolationInterpolation
�� SplinesSplines
�� Linear convolutionLinear convolution
�� Geometric TransformsGeometric Transforms
�� othersothers
�� Cross/auto correlationsCross/auto correlations

Data types available
xy, nxy, xydx, xydy, xydxdx, xydydy, xydxdy, xyr, xyz,
xybox, xyhilo boxplot, netCDF



Data Set OperationsData Set Operations

�� De-ActivateDe-Activate
�� Re-ActivateRe-Activate
�� Set lengthSet length
�� Set typeSet type
�� Copy setCopy set
�� Move setMove set
�� ActivateActivate

�� JoinJoin
�� SplitSplit
�� Kill set -- Kill AllKill set -- Kill All
�� SortSort
�� ReverseReverse
�� SwapSwap
�� PackPack

Executed from the Executed from the Status Window Status Window  pop-up or  pop-up or Set Operations Set Operations pop-uppop-up



XmgrXmgr - Grace Time & Date Formats* - Grace Time & Date Formats*
�� DecimalDecimal
�� ExponentialExponential
�� PowerPower
�� GeneralGeneral
�� DD-MM-YYDD-MM-YY
�� YY-MM-DDYY-MM-DD
�� Day(abrevDay(abrev))
�� MonthMonth
�� Degrees (lat)Degrees (lat)

or (or (lonlon))
�� DD MM’DD MM’
�� DD MM’ SS’’DD MM’ SS’’

*Julian date data format required for most date formats
Use utility  greg2jul_ymd to convert YYYY MM DD to  julian 7 digit date



Graph Labels & Text StringsGraph Labels & Text Strings

Xmgr Plot 
Strings & Things Menu



XmgrXmgr Strings & Things “Pop-up” Menu Strings & Things “Pop-up” Menu
�� Insert TextInsert Text

–– Font, Color, Size and JustificationFont, Color, Size and Justification
–– Text Orientation 0 to 360 degreesText Orientation 0 to 360 degrees
–– Line propertiesLine properties
–– Style, Color, Thickness, ArrowsStyle, Color, Thickness, Arrows

�� Insert Boxes & or EllipsesInsert Boxes & or Ellipses
–– Line thickness, Color and FillLine thickness, Color and Fill

�� Editing Strings and ThingsEditing Strings and Things
–– Text properties & locationsText properties & locations
–– Copying ObjectsCopying Objects
–– Deleting ObjectsDeleting Objects



Using Fill in XY Line GraphsUsing Fill in XY Line Graphs



XmgrXmgr XY Line Plot with Polygon Fill XY Line Plot with Polygon Fill

Frame on with grey fill (background)

Fill polygon to Y = 0 (on top of background)

Fill polygon to Y = 0 (on top of previous polygon)



Multiple Graphs Arranged in a StackMultiple Graphs Arranged in a Stack



XMGR - Grace GraphicsXMGR - Grace Graphics

♠♠ Grace arrows illustratedGrace arrows illustrated

♠♠ XmgrXmgr arrows can not arrows can not
define (L) and thedefine (L) and the
layout factors d/L or I/Llayout factors d/L or I/L
shownshown



XmgrXmgr & Grace Axes Menus & Grace Axes Menus

Many graph characteristics can beMany graph characteristics can be
modified from these windows ormodified from these windows or
their pop-up menustheir pop-up menus



XmgrXmgr-Grace World Scaling-Grace World Scaling
�� Define Define XminXmin &  & XmaxXmax

–– Julian dates shownJulian dates shown
�� Define Define YminYmin &  & YmaxYmax
�� Define Tick SpacingDefine Tick Spacing

–– X-major & X-minorX-major & X-minor
–– Y-major & Y-minorY-major & Y-minor

�� Apply to:Apply to:
–– Current graphCurrent graph
–– X current graphX current graph
–– X all graphsX all graphs
–– Y current graphY current graph
–– Y all graphsY all graphs

�� Accept – to implementAccept – to implement



Saving Data From GraphicsSaving Data From Graphics

�� Select sets to saveSelect sets to save
�� Select graphSelect graph

–– Often more than oneOften more than one
�� Embed ParametersEmbed Parameters

–– be careful with thisbe careful with this
�� FormatFormat



Grace Graph Appearance MenuGrace Graph Appearance Menu

�� Grace Graph MenuGrace Graph Menu
with pop-ups includedwith pop-ups included
–– User friendly & efficientUser friendly & efficient



Grace “Pop-up” Menu WindowsGrace “Pop-up” Menu Windows



Reading/Loading Data Sets into GraphsReading/Loading Data Sets into Graphs

�� XmgrXmgr-Grace data sets-Grace data sets
–– Read directlyRead directly

�� ASCII Block dataASCII Block data
–– Data read by selecting xData read by selecting x

axis and y axis fromaxis and y axis from
columns in block datacolumns in block data

Block Data ExampleBlock Data Example
             x = column 0 x = column 0
       y       y11 = column 1 = column 1
       x = column 0       x = column 0
       y       y22 = column 2 = column 2
Yields two Yields two xyxy sets sets



XmgrXmgr-Grace Graphics are “.fig” Files-Grace Graphics are “.fig” Files

Xmgr-Grace “.fig” files
aug_pa_track.fig
biscayne.fig
biscayne_flow_bar.fig



XmgrXmgr Print File “Pop-up” Menu Print File “Pop-up” Menu

�� “Fig” files can sent to printer directly“Fig” files can sent to printer directly
�� “Fig” files can be printed to a post script file“Fig” files can be printed to a post script file
�� Grace is capable of printing multiple formats:Grace is capable of printing multiple formats:

–– “fig”, “fig”, psps, , pdfpdf, jpeg directly, jpeg directly



XmgrXmgr Tick Marks & Labels Menus Tick Marks & Labels Menus

Major & minor tick grid lines are often useful references:
   Suggest using dashed or dotted line styles, line width 1 
   and grey, red, or  turquoise color  to give “shadow” or 
   “ghost” image



XmgrXmgr Symbols/Legends & Legend Menu Symbols/Legends & Legend Menu



XmgrXmgr Graph Setup Graph Setup
�� ViewportViewport

–– origin (0,0)  lower left cornerorigin (0,0)  lower left corner
–– max at (1,1) upper right cornermax at (1,1) upper right corner

�� FrameFrame
–– Outline for graphOutline for graph
–– Fill color for graph interiorFill color for graph interior

�� Arrange graphsArrange graphs
–– Size, space, and orientationSize, space, and orientation



XmgrXmgr Graph Titles Graph Titles



XmgrXmgr-Grace Write Parameters/Sets-Grace Write Parameters/Sets



XmgrXmgr-Grace Batch process-Grace Batch process
�� To batch process figures in To batch process figures in Xmgr Xmgr  you have to link to  you have to link to grbatchgrbatch

–– e.g.  e.g.  lnln -s / -s /volvol//hsmhsm/bin//bin/solarissolaris//grbatch grbatchgrbatch grbatch
�� To plot consistent figures use the desired To plot consistent figures use the desired xmgrxmgr parameter file parameter file

–– parameter files can be written/created from a template graph whichparameter files can be written/created from a template graph which
contains the graph style, format and other characteristics you wantcontains the graph style, format and other characteristics you want
saved.  Conventional parameter file extension is “.par”saved.  Conventional parameter file extension is “.par”

�� Hard copies or Hard copies or xmgr xmgr figure “.fig” files can be batch processedfigure “.fig” files can be batch processed
�� The c-shell code below checks to see if hard copies are desired, if YES, itThe c-shell code below checks to see if hard copies are desired, if YES, it

prints hard copies at the default printer, if NO, it writes “.fig” files to theprints hard copies at the default printer, if NO, it writes “.fig” files to the
/Output/ directory/Output/ directory

# do you want to make hard copies?
if($graph_yesno == "Y") then
echo "Sending hard copy to Printer"
#  to print hard copy & save “fig” files
grbatch -noask -device 1 -p bar.par flow.out. -saveall /Output/flow_bar.fig
else
# to print “fig” files only
grbatch -noask -device 1 -printfile /dev/null -p bar.par flow.out.$$ -saveall /Output/flow_bar.fig
endif
#



XmgrXmgr Special Tick Marks/Labels Special Tick Marks/Labels

Special tick marks used for irregular month lengths in example
Note X axis tick mark orientation is specified at anble (55 degrees)



Checking Graphs Using the “Stack”Checking Graphs Using the “Stack”



XmgrXmgr Multiple Layered Graphs Multiple Layered Graphs



XmgrXmgr Multiple Stacked Bar Plot  Multiple Stacked Bar Plot ExplainedExplained



XmgrXmgr-Grace Sample Graphs-Grace Sample Graphs



Sample Graph with Inset GraphSample Graph with Inset Graph



XmgrXmgr-Grace Scatter Plot-Grace Scatter Plot

Two sets of data plotted
xy point data with filled symbols
and (0,0) and (200000,200000)



XmgrXmgr-Grace Log Plots-Grace Log Plots

�� Log-LinearLog-Linear
�� Log-LogLog-Log
�� Linear LogLinear Log



XMGR - Grace Graphics Whisker PlotXMGR - Grace Graphics Whisker Plot



XmgrXmgr -Grace Evolution -Grace Evolution



Various Graphic StylesVarious Graphic Styles



Stacked Bar Plot w/varying Bar WidthsStacked Bar Plot w/varying Bar Widths



XmgrXmgr Multiple Stacked Bar Plot Multiple Stacked Bar Plot



XmgrXmgr Multiple Stacked Bar Plot  Multiple Stacked Bar Plot ExplainedExplained



XmgrXmgr Split Stage Hydrograph Plot Split Stage Hydrograph Plot



XmgrXmgr Multiple Stacked Bar Plots Multiple Stacked Bar Plots



XmgrXmgr Multiple Stacked Bar Plot Multiple Stacked Bar Plot



XmgrXmgr Multiple Bar Plot Multiple Bar Plot



Grace Pie ChartsGrace Pie Charts



Grace Polar Chart (Grace Polar Chart (XmgrXmgr also plots polar) also plots polar)



Graphing with Error BarsGraphing with Error Bars



XmgrXmgr-Grace Hi--Grace Hi-Lo Lo GraphGraph



GraceGrace



GraceGrace



Grace Correlations EnhancedGrace Correlations Enhanced



Grace Bar DY GraphGrace Bar DY Graph



Grace Enhancements to Log PlotsGrace Enhancements to Log Plots



XmgrXmgr-Grace XYZ Graph-Grace XYZ Graph



Grace Enhancement in Vector PlotGrace Enhancement in Vector Plot



GraceGrace



Grace GraphicGrace Graphic



Grace Enhancements to TextGrace Enhancements to Text



XmgrXmgr-Grace Radius Graphic-Grace Radius Graphic



Grace GraphicGrace Graphic


